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Abbreviations

BMP. Best Management PracticeA practicethat isdetermined effective and practicable (including technologicabnemic, and
institutional considerationsin preventing or reducing pollution generatém nonpoint sources to a level compatible with water
quality goals.

DNR Department of Natural ResourcedVisconsin Department of Natural Resources is an agende@tate of Wisconsin created to
preserve, protect, manage, and maintain natural resources.

FIBI Fish Index of biological integrit{Fish IBI) An Index of Biological Integrity (IBl) is-a scientific tool used to identify and classify water
pollution problems. An IBI associates anthropogenic influences on a water body-with biological activity in thengdaseiormulated

using data developed from biosurveys. In Wisconsin, Fish IBls are created for each type of natural community ifttie staté NS | Y
system.

HUC Hydrologic Unit CodeA code or sequence of numbers that identify one of a number of nested and interlocked hydrologic
catchments delineated by a consortium of agencies including USGS, USFS, and Wisconsin DNR.

mIBL: Macroinvertebrate Index of biological integrity. In Wisconsin, the mIBI, or macroinvertebrate Index of biological integrity, was
S@St 21LISR & LIS OA T A GlmactomverieBratd candntbirity (see dlsh BishyBH.A Y Q

;U<

Natural Community. A system of categorizinwaterbodies based on their inherent physical, hydrologic,@albgical assemblages.
20K {dNBlLYa FyR [1S& INB OFGS32NAT SR dzAAY3 |y FNNI& 2F ayl {dzNg

Monitoring Seq No. Monitoring Sequence Number, refers to a unique identificattode generated by the Surface Water Integrated
a2yAG2NAy3 {eadGSYy o{2La{0Z HKAOK K2fR&a YdzOK 2F GKS adlrisSqQa &I SN

SWIMS ID Surface Water Integrated Monitoring System (SWIMS) Identification Code is the unique monitoring stattiicadion
number for the location where monitoring data was gathered.

TWA Targeted Watershed Assessmerh statewide study desigia rotating watershed approach to gatheringhzselinemonitoring
data with specialized targeteassessments for unique and site specific concerns, such as effectiveness monitoring of management
actions

WATERS IOthe Waterbody Assessment, Tracklng and Electronic Reporting System Identification Code (WATERS ID) is a unique
numerical sequence numbéra 8 A 3y SR o6& GKS 21 ¢9AspessméndUnSIDZREE a2 {y26y | a a

WBIC:Water Body Identification Codé. 5 bwQa dzyAljdzS. ARSYGAFAOIGA2Yy O2RSa aaradaySR G2 ¢
information allow the user to execute spatial and tddmuqueries about the data, make maps, and perform flow analysis and network
traces.
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Targeted Watershed Assessment

Watershed Goals

The overall goal of this plan is to improve and protect water quality in thg
basin. This Targeted Watershed Assessmaeanntitaring project provided
substantial data to analyze current conditions and to make
recommendations for future management actions in the area. This plan
designed to present monitoring study results, identify issues or concerng
the area found duringhe project and to make recommendations to
improve or protect water quality consistent with Clean Water Act
guidelines and state water quality standards.

Watershed Overview

The Upper East Riveratershedis an extensivelyrural watershed that lies
within the Lower Fox River BasiiThis watershed drains 39.53%and is

the headwaters to the East RiveFhe Upper East River watershed was
previously part of the East River &ty Watershed Program from 1991
2003. Despite efforts to improve water quality, the East River is still
considered one of the major contributors of phosphorous and suspende
solids to the Lower Fox River and Green Bay. Agricidtunees of non
point sourcesof pollution continue to be the likelgontributor to poor
water qualityin the watershed Figure 1: Upper East River Watershed

Hydrology
TheUpper East River watershed is highly dependent on surface water. The headwaters of the streams in the watershed lie atop and
alongside tle western edge of Niagara escarpment which is a large dolomite geologic landform. These headwaters streams are often
steep in gradient as they flow north-and west toward the confluence of the. main branch of the East River. Few hydroifigatiorsd

such as ditching, straightening, and stream realignment have occurred throughout the predominantly agricultural watershed.
Alterations to hydrology in the watershed come in the form of an.increase in the rate of delivery of stormwater to thesstiElaen
installation of agricultural tile lines, loss of infiltration capacity

of the soils, loss of wetland, and increases in impervious
surfaces has made the stream more prone to flashy flow
regimes in the watershed.

Open Space . Open Water Urban
Wetlands 3% 0.5% 3%
10%

Forest

Land Use .

TheUpper East Rivavatershed is35.93mi2. Landuse.in the
watershal is dominated by agriculturédnds. There are still
intermixed forested areas interspersed throughout the
agricultural settingand large tract of publicly owned property,
the Holland Wildlife Area.. Thegge currently46 known
livestock operations in the watersheds of whigh NB /!
(Outagamieand Brown County, LCD). Only the small
community of Green Leaf is located within the watershed.

Agriculture
T6%

Figure2: Land use in the Upper East River Watershed
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Study Summary

Streamdn the Upper East Rivavatershed are consistentith cookwarm to warmheadwates streams.The streams typically haveld
species, many of them dominated by transitiotmlvarmspecies such as Creek Ch@entral MudminnowBrook Sticklebacénd
Johnny DartersThere was an absence of intolerant species throughout the entire watershethajudity ofthe total number of fish
observed were tolerant to environmental degradatioBverall habitat conditions were mostly in the fair to good category however
these scores were likely maintained by a lack of disturbance within 10 m on either side of the sBaaknerosion and deposition of
fine sedimentalong with the elimination opool habitatand cover for fish are the most impactetktrics in habitat quality observed.

Historically these streanmaay have beeflow and habitat limited, however is evident that significant impacfsom altered hydrology
andagricultural inputsare continuing to limit the aquatic life in these systenia.comparing stream conditions throughout the

watershed, it is easy to observe the critical benefits that wetlands play in water quality: The Unnamed Tributary treteeragop the
Niagara Escament in the Holland Wildlife Area and Holland Red Maple State Natural Area still maintains good to excellent habitat and
a diverse fish communitselativefor a small headwater stream.

The strategy to improve conditions withihe UpperEast Riveandthe other small tributaries in this watershedbould appear straight
forward however there are complex, long term limitations to the recovefje extensive agricultural land use in the watershed has
eliminated wetland acres, altered riparian corridorsgdsded soil conditionsltered the nutrient dynamicsand permanently altered
stream conditions Efforts should focus on improving the conditmirthe riparian corridor by managing forest cover types and land use
encouraging soil health principles to be adopted, manage the complex needs of modern agriculture, restore watidraiprove

habitat within the streams

Recommendationsnd Priorities

+ Advance the understanding and use of Soil Health principles throughout the watershed.

+ Develop a riparian corridor management strategy. The management strategy should promote the establishment of diverse,
healthy forest cover types to improve infiltratioprovide fornutrient and sediment sequestration, provide for stabile bank
conditions and increase cover for fish

+ Vegetative buffer widths should be increased in the headwaters and concentrated flow paths should be established into
grassed waterways wherpossible.

+ Identify opportunities for wetland restorations in the headwaters of the watersheds.

+ Focused efforts on strategic bank stabilization should be taken to address watershed wide bank erosion and failures.

+ Continue monitoring monthly growing seastmtal phosphorus, orthophosphate and total suspended solids at Mallard Road
on East River to track progress of BMP installation throughout the watersheds on water quality.

+ Management of woody vegetation to prevent overgrowth along banks, to control regramd use management practices
that avoid destabilization of banks.

+ Within 5 years following the BMP implementation through Upper East River 9KE plan repeat monitoring at the 16 locations to
evaluate contemporary conditions within the watershed.

+ Continueto monitor monthly growing season TP, TSS, and DOP at the Mallard Road crossing to tacks trends in water quality
and effects of BMP implementation on instream water quality conditions.
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Resources

Impaired Waters

Every two years, Section 303(d) of the Clean Water Act requires states to publish a list of all waters that do not meeialitgter
standards. The list, also known as the Impaired Waters List, is updated to reflect waters that are newly added or based et
current information Impaired waters in this watershed are impaimah-point sources of discharges associated from rural or urban
sources, highway/roadway/bride nerelated runoff) Impaired waters in th&pper East Rivevatershedincludethe Eat Rive (Table
1).

Tablel: Impaired waters in théUpper East RiveWatershed.
End

Local Start

Watershed WBIC . Mile Pollutant Impairment Sources
Name Mile
(acres)
Degraded
East Total Biological Non-Point Source TMDL
LFol River 1180 | 14.15) 4225 Phosphorus Community Low (Rural or Urban) Approved
DO
s . .| Highway/Road/Bridgg
LFO1 East | 418000 | 14.15 | 42.25 Unspecified | Chronic Aquatic Runoff (Non 303d
River Metals Toxicity . Listed
construction Related)
Sediment/Total )
LFO1 E_ast 118000 | 14.15 | 42.25 Suspended Degraded Habitat NONGR! Source TMDL
River Solids (Rural or Urban) Approved

Aquatic Invasive Species
Rusty Crawfish were observed and verified during surveys in 2017.

ProjectDiscussion

Purpose ofProject

This monitoring study was conducted to support theper East RivalVatershed Implementation Plan, which is a rnkey element plan
created by Outagamiand BrownCounty:to restore and protect the water resources of the area.Ujeer EasWatershed is &HUC 12
sizesub-watershed of the Lower Fox River Watershed anideast central Wisconsin in Brown a@ltagamie Counties. Thépper
East River Watershed is the headwaters to the East River whipky into the Lower Fox River draining appnoately22,995acres.
This monitoring studyasdesigned to provide a baseline @dntemporary informatiorregarding resource conditioiollowing the
completion of the EasRiverPriority Watershed Plan argtior to the implementation of the&Jpper East RiveNine KeyElementplan,
which has the following goals:

Goal #1: Improve surface water quality to meet the TMDL limits for total phosphorus and sediment.

D2t 1T HY LYONBlFasS OAGAT SyaqQ | ¢l NBySaa 2 Tipdthedwatbishgddzl £ A (@
Goal #3: Reduce flood levels during peak storm events.

Goal #4: Improve stream bank stability and reduce amount of streambank degradation.

= —a —a —a

A & & dzS
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Site Selection and Study
Design

The evaluation was tofocus on
watershed scale alterations and
changes in water quality criteria,
the biological community, and
habitat Monitoring was condated
on 6 streams across Hites. Sites
were selected for two primary
purposes; 1) to provide an overall
evaluation & contemporary
conditions of streams in the
watershed and 2) to target BMP
installations to evaluate potential
improvements of instream
conditions. Sample stations were
established to limit outside
influences and setip using DNR
field procedures manualsf 35
times the mean stream width
(Modified from Simonson, et al. 1994). Stations were no less than the minimum of 100 meters and no more than the ma®dum of
meters.

Table 2: Monitoring Stations in the Upper East River TV

Station ID I\/Ilgp Station Name WBIC ‘ Water Body Name

53508 1 East RiverMallard Road 118000 East River

53493 2 East River Fair Road 118000 East River
10017224 3 UNT to East RivelFair Road 120500 Unnamed Trib to East River

53537 4 UNT to East River (Westjwy 96 120500 Unnamed Trib to East River
10017211 5 East River Hwy 96 118000 East River
10049243 6 UNT to East River (EasBlwy 96 120900 Unnamed Trib to East River
10049244 7 UNT to UNT to East RiveDld Hwy 57 5021240 Unnamed Trib to East River
10049245 8 UNT to East River (Farthest-Hjvy 96 120500 Unnamed Trib to East River
10049246 9 UNT to East RiveBunker Hill Road 120500 Unnamed Trib to East River
10049252 10 East River CTH |k Mill Road 118000 East River
10049253 11 UNT toEast River CTH IL Mill Road 121000 Unnamed Trib to East River
10049254 12 East River Lamers Clancy Road 118000 East River
10049255 13 UNT to East RivelLamers Clancy Road 121300 Unnamed Trib to East River
10049256 14 East River CTH Z 118000 East River
10049257 15 East River Wayside Road 118000 East River
10049258 16 East River Man Cal Road 118000 East River

53509 17 East River Wrightstown Rd 118000 East River

53674 18 East River Hwy ZZ 118000 East River

53675 19 EastRiver- Hwy G 118000 East River
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Figure 3: Monitoring Siteg the Upper East River TWA
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Methods, Equipment and Quality Assurance

Collection of total phosphorus (J;Rjuantitative habitat, fish, and aquatmacroinvertebrates used standard DNR data collection
methods and samples were sent to certified laboratories in the state for specific analysis. No spéelficdaplicates, replicates or
blanks were collected for the study; however quality assuraacepding procedures were used in the collection and preservation of
samples for all parameters.

Water Chemistry(TP, ORP, TSS
Water Chemistrngamples were collecteby volunteers associated with the WAV program and Southern Brown County Chapter of the
Isaac Walton League. These samples were collected uaimdasd DNR grab sampling methaais? locations in 201{Table3)

Additionally,in 2018, a longerm monitoring station for Total Phosphorous (TP), Total Suspended Solids (TSS), and Orthophosphat
(ORP) was established at the Mallard Road crosgiiadple3). All samples were shipped to Wisconsin State Laboratory of Hygiene
(WISLOH) for analysis. The WISLOH entered all sample analysis data into'the Surface Water IMiegjtatéty System (SWINIS
database.

Fish Assemblage

The fisheries assemblage was determined by a quantitative survey involving electroshocking a section of stream with astationum
length of 35 times the mean stream width (Lyons, 1992). All fish were collected, idergifidpunted. All gamefish were measured
for length. All other DNR sampling protocols were used to assess the fish community for purposes of calculating thdiotitex of
integrity. DNR staff entered the fish dated the DNR Fisheries Database.

Habitat Surveys

Habitat was evaluated throughout each fish survey station. Quantitative habitat survey station lengths were 35 times ts&eaean
width of the survey station. Following the determination of station length, the station was divided into 12dtan8éeach transect,
substrate, sedimentation, erosion, water depth, and riparianland use data were collected. DNR staff entered the quamdiittive
data into the DNR Fisheries and Habitat Management Database (FHMD).

Macroinvertebrates

All sites were sampled using the DNR Guidelines for Collecting Macroinvertebrate Samples from Wadable Streams (2080&dA D

kicknet with600-micronmesh was used at all sites by standing upstream from the net and placing it finrttie stream bed while

digging into the substrate with the heel or toe to free the macroinvertebrates from the substrate. Riffles were targeteth af ¢he

sites, but if none were present then overhanging vegetation, woody debris, or other vegetatidd @ sampled. For a representative

sample of the aquatic macroinvertebrate community, a minimum of 100 aquatic macroinvertebrates collected in each sample was

targeted. The aquatic macroinvertebrates were preserved in-809 ethanol solution inside ghidi G al a2y ¢ 2FNA® LF ySOS
dal a2y é 2 NB. 6SNBE dza SR LISNJ &4l YL S RSLISYRAYy3I dzll2y K2g YdzOK &aSRAYS
macroinvertebrates. Within the next 24 hours, the samples werpreserved with another 780% ¢hanol solution. Samples were

taken to'the University of WisconsBtevens Point Aquatic Entomology Laboratory (UWSP AEL) for lowest possible taxonomic

identification. Staff at the UWSP AEL entered the data into the SWIMS database upon final taxondificgatdem

Project Results

Total Phosphorus

All inorganic chemistry samples were sent to the WISLOH in Madison for anétgstaiosample sitesn 2017 and the one in 201&yr

this project had an average TP.concentration (mg/L) exceeding the NRat&2quality criteria (WQC) for creeks and rivers of 0.075

mg/L (Table3). Wisconsin Consolidated’/Assessment and Listing Methodology (WisCALM 2018) requires a parametric statistical approach

to assesstreamTP data against the applicable water qualityecion found in NR 102. This approach involves the calculation of a 90%

confidence limit around the median of a TP sample dataset. If the lower 90% confidence limit (LCL) exceeds the crité¥ioneior

that streamsegment (assessment unit) is considkteexceedi KS ONARGSNA2y ® ¢KS [/ [ & 6SNB OFt OdzZ | GS
(Table3). Bothsites sampled in the Upper East River Watershed in B@titalculated LClihat exceededhe water quality criterion

for TPas did the sample location in 204&igured and Figureb6.
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Table3: Total Phosphorus Concentratioms Streams in thedUpper East River Watershed 2017

SWIMS Lower Upper
Station Station Name May June July | August| September October Mean Median 90% 90%
ID Median  Median
053493 Eas“;':)’:; Fair | 0122 | 0.449 | 0.365 | 0.369 | 0272 0321 | 0316 | 0343 | 0250 | 0.380
10017224 UNTMOEASU | 510/ 0521 | 0.484 | 0463 | 0.750 0587 | 0500 | 0503 | 0.390 | 0.610

River- Fair Road

Figure 4: Lower 90% confidence limit of Total Phosphataecentrations in 2017 in the Upper East River Watershed

Upper East River Total Phosphorous 2017
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Table4: Total Phosphorus Concentratiorisast River Mallard Road

East RiverMallard

Road Average = Median L90%ClI U90%Cl
P 0.424 0.478 0.257 0.536
ORP 0.337 0.345 - -
TSS 31.8 31.8 - -

Figure 5: Water Chemistry Results East River Mallard R2@iB (Station 053508)

Upper East River Total Phosphorous 2018
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Fish Assessments

Fsh surveys were completed on §6eam sites btween Mayand September in 201Bome fish species are tolerant of environmental
degradation, some species are moderately tolerant, and some others are intolerant. Based upon the representative fisti datiect
the survey and their associated tolerance to environmental degradagiétish Index of Biotic Integrity (FIBI) was calculated to indicate
the water quality of the streams in thdpper East Rivaiatershed. The FIBI scores rarigam 20 to 100. Of the 16 fish surveys
completed, lhad a condition of poqQr3 had a condion of Fair, 8 had a condition of Good, and 4 had a condifolexcellent.(Table5,
Figure6 and?7).

Table 5:Fish IBCondition ValuesUpper East TWA

Waterbod VEE
Station Station Name Name y Score Rating Natural
Community
53508 East River Mallard Road 118000 East River 50 Good CWHW
53493 East River Fair Road 118000 East River 40 Fair CWHW
. . Unnamed Trib to
10017224 | UNT to East RivefFair Road 120500 East River 50 Good CWHW
4 . Unnamed Trib to
53537 UNT to East River (Westiwy 96 120500 East River 90 Excellent WHW
10017211 East RiverHwy 96 118000 East River 30 Fair CWHW
. Unnamed Tribto
10049243 | UNT to East River (Eastiwy 96 120900 East River 30 Fair CWHW
7 10049244 UNT to UNT to East Rivedld Hwy UnnamedTrib to
57 5021240 East River 50 Good CWHW
8 10049245 UNT to East River (Farthest East) Unnamed Trib to
Hwy 96 120500 East River 100 Excellent CWHW
9 UNT to East RiveBunker Hill Unnamed Trib to
10049246 Road 120500 East River 50 Good WHW
10 10049252 | EastRiver<CTH I Mill Road 118000 East River 70 Good CWHW
11 10049253 UNT to'East RivelICTH I Mill Unnamed Trib to
Road 121000 East River 10 Poor MACRO
12 10049254 | East RiverLamers Clancy Road 118000 East River 70 Good WHW
13 10049255 UNT toEast RiverLamers_ Clancy Unnamed Trib to
Road 121300 East River 90 Excellent CWHW
14 | 10049256 East RiverCTH z 118000 East River 100 | Excellent WHW
15 10049257 | East River Wayside Road 118000 East River 30 Good WHW
16 | 10049258| East RiverMan Cal Road 118000 East River 80 | Good WHW
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Figure6: Fish IBI Condition Values

FIBI Scores for Streams in Upper East River
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Figure7: Map of Fish IBI Condition Values
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